Influence of hydrogen bonding in DNA and polynucleotides on reaction of nitrogens and oxygens toward ethylnitrosourea.
The reactivity of ethylnitrosourea toward hydrogen-bonded sites in double-stranded DNA or oly(rA).poly(rU) was compared with those sites in single-stranded DNA, RNA, or poly(rA). Alkylation of the N-1 of A in poly(rA).poly(rU) was almost suppressed at 5 degrees C but could be markedly increased by raining the reaction temperature to 25 degrees C, well below the Tm of 56 degrees C. In contrast, the N-7 and N-6 of A, which are not hydrogen bonded, reacted to the same extent at temperatures ranging from 5 to 65 degrees C. The extent of reaction at the N-3 of A varied inversely with the reactivity of the N-1 of A, indicating that of these two nitrogens the N-1 of A is the most reactive. The proportion of reaction at the various nitrogens in poly(rA) was not affected by temperature. Hydrogen-bonded oxygens in double-stranded DNA are the O-6 of G, the O-4 of T, and the O2 of C. All are equally reactive at 5, 25, and 51 degrees C. It is concluded that the observed temperature independence is due to these oxygens having an electron pair not involved in hydrogen bonding and, thus, available for reaction. In contrast, the electron pair of the N-1 of A (or the N-3 of C) is involved in hydrogen bonding, and the extent of their reactivity is dependent on thermal fluctuation providing transiently open base pairs at temperatures far below the Tm.